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[Abstract] 

[Object] Size of an object to be observed and dimension of each part thereof are easily 
grasped on a display image. 

[Structure] When a camera device 12 picks up images of two reference objects of which 
actual sizes are known, a measurement processing section 17 measures a distance per 
pixel unit between centers of gravity of the respective images. When an actual distance 
between the centers of gravity of the reference objects is input through a panel key 18, 
CPU calculates a conversion magnification ratio according to the input data and the 
measured data. Next, when the camera device 12 picks up an image of an object to be 
observed, the measurement processing section 17 obtains a position of a center of gravity 
of the image and the CPU 23 executes reading and writing of image data for a scale line 
memory 19 and a character memory 20 so as to display on a display device 14 a scale 
image in reduced scale based on the ratio over the image of the object with a reference 
point of the scale image agreeing with the center of gravity thereof 

[0010] 

[Embodiment] 

Fig. 1 shows a construction of an image processing device 11 in one 
embodiment of the present device, wherein the image processing device 1 1 is provided 
with a camera device 12 of, for example, a CCD camera, a processing device body 13 and 
a display device 14 such as a CRT. 
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The camera device 12 picks up an image of a reference object of which actual 
dimension is known and an image of an object to be observed, and the display device 14 
displays such a picked-up image of an object on a screen. 
[0011] 

The processing device body 13 is provided with an A/D converter 15 which 
converts an image signal of an analog amount from the camera device 12 into an image 
signal of a digital amount, and the image signal from the processing device body 15 is 
stored in an image memory 16 and is read out on demand. 
[0012] 

The measurement processing section 1 7 performs measurements and processes 
of various kinds of characteristic amounts for a displayed image of the display device 14, 
such as measurement per pixel unit of a length of a given measurement region, 
measurement of a center of gravity of an image. 
[0013] 

A panel key 18 includes ten keys 27, arrow keys 28 in four directions, mode 
setting keys 29, 30, and the like. The ten keys 27 are used for inputting an actual 
dimension of a given part of a reference object picked up by the camera means 12. Each 
of the arrow keys is used for moving a scale image (described later) on the display screen, 
and the mode setting keys 29, 30 are used for setting a learning mode and measurement 
mode. 
[0014] 

CPU 23 executes various kinds of operations such as calculation of a ratio 
(hereinafter referred to as conversion magnification ratio) between an input value input 
through the ten keys 27 of the panel key 18 and the size in dimension in the displayed 
image of a part of the reference object which corresponds to the input value. Also, the 
CPU 23 controls the operation of the processing device body 13 as a whole. 
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[0015] 

Into a scale line memory 19, the CPU 23 writes display data for displaying the 
scale image in reduced scale based on the conversion magnification ratio on the display 
device 14. Into a character memory 20, the CPU 23 writes display data such as numerals 
affixed to the displayed scale image. 
[0016] 

Fig. 2 shows the scale image S displayed on the display device 14, wherein 
reference numbers 25, 26 denote reference lines intersecting at right angles with each 
other, O denotes a reference point where the reference lines 25, 26 intersects, 24 denotes 
each scale line provided on the reference lines 25, 26 and C denotes numerical values of 
the scale. 
[0017] 

Referring back to Fig. 1, a memory 21 stores data and programs of the 
conversion magnification ratio and the like. A display control section 22 synthesizes an 
image signal and display data such as the scale, the numerical value, while controlling a 
displaying operation of the display device 14. 
[0018] 

FIG. 3 shows an operation sequence of the image processing device 11. 

First, in Step 1 in the drawing, the CPU 23 judges whether the mode setting 
key 29 or 30 of the panel key 18 is pressed. If the mode setting key 29 which specifies the 
learning mode is pressed. Step 2 judges "YES", so that the routine proceeds to Step 3. 
[0019] 

In Step 3, images of two reference objects of which actual distance between 
centers of gravity thereof is known beforehand are picked up by the camera device 12 and 
the thus picked-up images are fetched into the processing device body 13 to be stored in 
the image memory 16. The stored contents of the image memory 16 is indicated by the 
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display device 14 as shown in Fig. 4, wherein reference numerals Al and A2 denote 

images of the reference objects. 

[0020] 

After the positions of the centers of gravity of the images Al, A2 are measured 
by the measurement processing section 17 according to a known technique in Step 4, 
measured is a distance L2 between the centers of gravity in the displayed images, i.e., the 
number of pixels between the centers of gravity (Step 5). 
[0021] 

When the actual distance LI between the centers of gravity of the reference 
objects is input through the ten keys 27 of the panel key 18 in Step 6, the CPU calculates 
in Step 7 the conversion magnification ratio n according to a following equation, using the 
actual distance LI and the distance L2 in the displayed images: 

n = Ll/L2 

[0022] 

When the conversion magnification ratio n, in other words, a length per one 
pixel is calculated in this way, the image data for the scale is written by the CPU 23 into 
the scale line memory 19 and the character memory 20 in Step 8 and the thus written 
image data is read out in Step 9, so that the scale image S as shown in Fig. 2 is displayed 
on the display device 14. 
[0023] 

When the mode setting key 30 of the panel key 18 which specifies the 
measurement mode is pressed next. Step 1 turns to "YES" and Step 2 turns to "NO". Then 
in Step 10, an image of the object is picked up by the camera means 12 and the image 
thereof is fetched into the processing device body 13 to be stored into the image memory 
16, 

[0024] 
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Then in Step 1 1, the position of the center of gravity of the image is measured 
by the measurement processing section 17 and a measured result is fetched into the CPU 
23. Then, after the CPU 23 rewrites the scale image stored in the scale line memory 12 
and the character memory 20 into a scale image of which reference point O agrees with 
the position of the center of gravity, the image data thereof is read out to display the scale 
image over the picked-up image of the object. 
[0025] 

Figs. 5 and 6 shows screens in which the image 29 of the object is overlaid 
with the scale image S, wherein Fig. 5 indicates a case where the center of gravity G of 
the image 29 is located at the center of the screen and Fig. 6 indicates a case where the 
center of gravity G of the image 29 is displaced from the center of the screen. 

In both cases, since the center of gravity G of the image 29 agrees with the 
reference point O of the scale S, vertical and transverse lengths X, Y of the object can be 
grasped at once sensationally without any additional setting operation. 
[0026] 

Referring back to Fig. 3, judged in Step 14 is whether any of the arrow keys 
28 of the panel key 18 is pressed. If any of the arrow keys 28 is pressed, the judged result 
in Step 14 is "YES". Then, the CPU 23 rewrites the scale image S in the scale line 
memory 12 and the character memory 20 so as to move the scale image S by a distance 
corresponding to the amount of the key operation and reads out the image data therein so 
that the scale image S is overlaid on the image 29 of the object, as well as in the above 
(Step 15). 
[0027] 

In the example of the image display shown in Fig. 6, the scale image S is 
moved to a point indicated by dotted lines ia the drawing by the operation of the arrow 
keys 28. In this case, the center of gravity G of the image of the object is displaced from 
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the reference point O of the scale image S. Accordingly, the reference point O can be 
allowed to be located on, for example, the contour of the image 29 of the object. If this 
operation is executed according to necessity, the length of an arbitral portion of the object 
can be grasped more easily. 
[0028] 

When an END key (not shown) of the panel key 18 is pressed after the 
measurement. Step 16 results in "YES" to terminate the measurement mode. 



6 



(19) QafcglWfHT' < J P) 



1138^4-131711 



G 0 1 B n/24 K 9108-2F 

G 0 6 F 15/62 3 8 0 8320-5L 





3^3J£3 -'16821 


(yoawA 


noonnzB'i.s 










(22)01195 














MM ICSfi 



























(57) [KWl 

i£«pf»ffc9ai^ra<z>sgW(DiRW3&tA:ft$nsfc. CPU 

tt::<0A*5^-^ tBuffishJ^T^-^' t36*6aSSfg*€tgi 
^ru CPU2 3ttWSBltaP^ca:7<t8Rw^SM^D 




—31— 



(2) 



*Hsp4 - 1 3 1 7 I 1 



•5. 



m 3 3 IS»ja«SS©IWP^«€^:7 a-^f-h 



[^c!>Sqa] 

11 mm&^m 

12 
1 7 

1 8 r^if-jv^ 

23 CPU 





C -Ifr 




1 • : 

c 


- 24 



^ m y 



[06] 




sill 



li 



E 



1/ 




—32— 



*H^4 - 13 17 11 





1 


1 ; 


■SII 








r SIX 




















r— M 


SIS 






1 ^ 


sw 






1 ; 


8T7 






, 1 ^ 












( ) 






—33— 



^ra^4- I 3 17 11 



[0 0 0 1] 
[0 0 0 2] 
[0 0 0 3] 

S-TflgltDX-T^.yT'l rsTlj -es^-T) -Ctt. IIRRO^^^ (EiLT, r 

[0 0 0 4] 

^^{cx7^vy6-eii> a^Wjit^ (•7-i') ^^®Mtc^^sn& 

. S«|!;SX1. X2 : Yl. Y2tiDihiM®«*ai:^-rs. X^f^^y :/? iffi^g 

^M«ii®n-fi!i««c©:isx, YS®9S¥&rw-ML, ^m^tirzmmmzmu 

[0 0 0 5] 



— 4 — 



^ra¥4 -13 17 11 



[0 0 0 6] 

m^im9miZ7rrtJ:^f£iimm^2. 3lc:feV^T, MSfil2, 3(^)a^i>rai^ 
[0 0 0 7] 

[000 8] 

[illg«S?ft-r^^«e>0*i!r] 

[0 0 0 9] 

[f^«] 

tyre. u;5^^^;c?^«i^«f«^gi^L&te, -5'^>ia<^®m^c>^^):s*^f^^B!sn. 
^^mmiz\mtRm'bi{Lmimmt iyXMm'^i^(DmsL\zMi2x. wm^^n^tit 
mizm'::}<mR(o^msmt)(ommf>^^^titi^o '^orzibz.o^mm^^t^^ 



— 5 — 



^re¥4- 1 3 17 11 



[0 0 10] 

immm: 

[0 0 1 1] 

mm^mmm^i*^ 1 3 it. nmmm. 1 2 js* S(^T:J-n i^scDBi«iM%«-7^>f ^ 

So 

[0 0 1 2] 

tfan^sas 1 7 (t^^fi 1 4 ©^H«t::^#3f:£OH'MM«®:g3 jft if S 
[0 0 1 33 

1 8«7^>^-2 7 . 4^[al(?)^9J^'- 2 8. ^^[^=¥'-2 9 

[0 0 14] 

CPU2 att/-^^;!/^-! 8 055^>^-2 7{:i«tOA;^^n/£:A:^Jfli[t«il8ife 

) «s:ffl-rs?5: <»:, ^mw^^mnT^o s>tc p u 2 a li^as^s^^c 1 3 cd 

[0 0 15] 



— 6 — 



^ra^4- 13 17 11 



^ifiC P U 2 3 J: OS^i?i*ns. 
[0 0 16] 

2 5. .2 6 ttiiLSrr-5S2pi©, 0H^iS2 5. 2 e^J^SX-TS^ipj^. 2 4H 
[0 0 1 7] 

•r^t^tc. ^^i^ai 4©a^i&fp$iUfflrr?>. 

[0 0 18] 

@ 3 JbSM«fflaSS 1 1 Oji)!lf^^M«:^UTV>S. 

*-r,l^^©X5^y :/l H, C P U 2 3 JiSSe/t^^l/J^^— 1 8 <Dt— Kia:^+— 
2 9. 3 0;&tflp$nfc35^Sdi^f!l»fLT43 0, «>U^gt— H^JtJtrSt— H 
T8Ln.^—2^ifii^-^iX^t.. 7.^vZf2<Dn^ifi TYESJ illS.zt'C^^^DT.'r 
^^y3'vittr. 
[0 0 1 9] 

SI 2T?SI8i^n, -€-0®^«!,S^S:^*f:l 3 fc®iOii*n-C®«At^U 1 6 
fc»itrt;sn«. c:<?)Sifli^^U l 6 0IEitF«g§«:*^KSl 4fcS4(^)J;'5fc3K 
gJFf, Al, A2*«#«2p|b^*a>®ft<&5^LTVi'5. 

[0 0 2 0] 
[0 0 2 1] 



^ra^f 4 -13 17 11 



n=L 1/L2 
[0 0 2 2] 

[0 0 2 3] 

0 -c^*#a«ffr«s««se 1 -2 ^ 0 n, ^<!>ia»«?«issH***^ i 3 icn 

[0 0;2 4] 

n. -e®m-tlUeJS*«CPU2 3lC]Rt)jiSnS. 0^ICCPU2 3I5, MlCXdr 

-;i^^-r>>t^ij 1 2isj;t^5t^^^u 2 oi^i2iisii-fe^iias»3©efii^» 

[0 0 2 51 

tifc«^*^-rt><DT, ®5ttiirlfe2 9©a*L»iigGdJeiili<3D4>-W3{ie-r-5© 
^<£, la 6 «MI8i 2 9 ©S4>^it^G*?®®©^'.C.><t rj^nr^^f 

[0 0 2 6] 



^ra^4 -13 17 11 



fe^-rs (X7^!y:/1 5) . 
CO 0 2 7] 

[0 0 2 8] 

ffhil!I&J(«;lX, 1 8<Z))($T^- (S^-T) *«i¥^n-&<!:, X5^^ 

TYESJ i::^!?, tfiait-Kmr-r-So 

[0 0 2 9] 



—9— 



